Oxidative stress induced NMDA receptor alteration leads to spatial memory deficits in temporal lobe epilepsy: ameliorative effects of Withania somnifera and Withanolide A.
In the present study we investigate the effect of Withania somnifera (WS) root extract and Withanolide A (WA) in restoring spatial memory deficit by inhibiting oxidative stress induced alteration in glutamergic neurotransmission. We demonstrate significant cellular loss in hippocampus of epileptic rats, visualized through decreased TOPRO stained neurons. Impaired spatial memory was observed in epileptic rats after Radial arm maze test. Treatment with WS and WA has resulted in increased number of TOPRO stained neurons. Enhanced performance of epileptic rats treated with WS and WA was observed in Radial arm maze test. The antioxidant activity of WS and WA was studied using superoxide dismutase (SOD) and Catalase (CAT) assays in the hippocampus of experimental rats. The SOD activity and CAT activity decreased significantly in epileptic group, treatment with WS and WA significantly reversed the enzymatic activities to near control. Real time gene expression studies of SOD and GPx showed significant up-regulation in epileptic group compared to control. Treatment with WS and WA showed significant reversal to near control. Lipid peroxidation quantified using TBARS assay, significantly increased in epileptic rats. Treatment with WS and WA showed significant reversal to near control. NMDA receptor expression decreased in epileptic rats. The treatment with WS and WA resulted in physiological expression of NMDA receptors. This data suggests that oxidative stress effects membrane constitution resulting in decreased NMDA receptor density leading to impaired spatial memory. Treatment with WS and WA has ameliorated spatial memory deficits by enhancing antioxidant system and restoring altered NMDA receptor density.